The construction of an up-flow anaerobic sludge blanket (UASB) reactor, as an advanced primary wastewater treatment step followed by a trickling filter as a post treatment has been investigated. The performance of the UASB reactor has been monitored for a period of 20 months by implementing an intensive monitoring program. After reaching the steady state (20 weeks), average percentage removal values were 70.05% + 11.22 for total COD, 70.35 + 12.97 for the total BOD and 85.56% + 7.26 for the TSS. Analyzing COD mass balance has shown that 28.6% from influent COD is converted to methane production, 31.1% of the influent COD was accumulated in the sludge, 10.4% from influent COD was consumed for sulphate reduction while 29.88% from influent COD remained in the UASB effluent. The overall efficiency of the treatment plant was satisfactory. Average total BOD removal up to 90.26% was achieved. Corresponding values for total COD and TSS were 83.14% and 87.36%, respectively. The operation and maintenance costs of the UASB plant was compared to other operating wastewater treatment plants utilizing different technologies. The results indicated that O&M costs are 30-60% lower than those of other systems, mainly due to the low energy requirements.
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